MEMOIRS   ON

transmit light, we are led to expect that these bodies should be
as transparent as glass,, which, however, is not the fact.

How, then, shall we explain their opacity ? Are their con-
stituent particles soft and built up of still smaller particles,
and thus able to change shape when they are struck by ether
particles? Do they thus damp out the motion and stop the
propagation of the light-waves ? This seems hardly possible ;
for if the particles of a metal were soft, how could polished
silver and mercury reflect light so well ? What seems to me
more probable is that metallic bodies, which are almost the
only ones that are really opaque, have interspersed among their
hard particles some which are soft, the former producing reflec-
tion, the latter destroying transparency; while, on the other
hand, transparent bodies are made up of only hard and elastic
particles, which, together with the ether, propagate light-waves
in the manner already indicated.

We pass now to the explanation of refraction, assuming, as
above, that light-waves pass through transparent substances
and in them-undergo diminution of speed.

The "fundamental phenomenon in refraction is the follow-
ing, viz., when any ray of light, AB, travelling in air, strikes
obliquely upon the polished surface of a transparent body, 3?G,
it undergoes a sudden change of direction at the point of inci-
dence, B; and this change occurs in such a way that the angle
CBB, which the ray makes with the normal bo the surface, is
less than the angle ABD, which the ray in air made with
the same normal. To determine the numerical value of these
angles, describe about the point B a circle cutting the rays AB,
BO. Then the perpendiculars, AD, OE,
let fall from these points of intersection
upon the normal, DE,'#i#., the sines of
the angles ABD, OBE, bear to one an-
other a certain ratio which, for any
one transparent body, is constant for
all directions of the incident ray. For
glass this ratio is almost exactly f,
while for water it is very nearly f, thus
varying from one transparent body to
another.

Another property, not unlike the preceding, is that the refrac-
tions of rays entering and of rays emerging from a transpar-
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es not acquire the motion of the sphere. Silver, there-
